ABSTRACT: A twenty-eight year old woman presenting with subarachnoid hemorrhage was found at angiography to have a left anterior cerebral-anterior communicating artery aneurysm. Also identified was a fenestration of the right supraclinoid internal carotid artery with an associated accessory middle cerebral artery. This appears to be the second reported case of fenestration of the intracranial internal carotid artery. Fenestrations of cerebral vessels and their possible embryologic origins are briefly reviewed. RESUME: Fenestration de la portion supraclinoidienne de Partere carotide interne A l'angiographie, on a decouvert, chez une femme agee de vingt-huit ans presentant une hemorragie sous-arachnoidienne, un anevrisme impliquant l'artere cerebrale anterieure gauche et la communicante anterieure. On a egalement decele une fenestration de la portion supraclinoidienne de la carotide interne droite avec une artere cerebrale moyenne accessoire associee. II semble que le cas presente soit le deuxieme cas de fenestration de la portion intracranienne de la carotide interne rapporte dans la litterature. Nous revoyons les fenestrations des vaisseaux sanguins cerebraux et leurs origines embryonnaires possibles.
Fenestration or segmental duplication of the cerebral vessels is rare but well recognized in certain locations, such as the vertebrobasilar, anteriorand middle cerebral arteries. Fenestrations have been found related to aneurysms, with the aneurysm occurring at the fenestration or at a site separate from it. We describe a patient with a fenestration of the right supraclinoid internal carotid artery found after subarachnoid hemorrhage from an anterior communicating artery aneurysm.
CASE REPORT
A twenty-eight year old woman was seen at our hospital after collapsing at home with a brief loss of consciousness. She awoke with a severe headache and complained of transient binocular loss of vision. On examination, she was uncomfortable, somnolent and confused. Nuchal rigidity was present but there were no focal neurological signs. A computerized tomographic (CT) scan showed dense blood clot in the basal cisterns. Twelve hours later, she underwent cerebral angiography, which revealed a small left anterior cerebral-anterior communicating aneurysm. There was also a fenestration of the right supraclinoid internal carotid artery just above the origin of the ophthalmic artery and below the origin of the anterior choroidal artery arising from the supraclinoid carotid artery (Figure 1-4) . Different oblique projections failed to demonstrate any associated fenestration aneurysm.
Immediately following angiography, she underwent a left pterional craniotomy and the aneurysm neck was clipped uneventfully. The fenestration of the opposite internal carotid artery was not visualized at operation. The morning following surgery she was drowsy but following commands and she continued to do well until the eighth day after hemorrhage when she became drowsy and right hemiparetic. A cerebral angiogram showed left proximal middle cerebral and bilateral anterior cerebral vasospasm. The aneurysm was obliterated by the clip and the fenestration was again noted. A balloon-tipped pulmonary artery catheter was inserted and volumn augmentation with hemodilation carried out, with subsequent clinical improvement. Ultimately, she made a complete neurologic recovery and was discharged home nineteen days after surgery.
DISCUSSION
Congential variations of the cerebral vessels are common, with a balanced "classic" circle of Willis configuration present in only approximately eighteen percent of specimens.
1 ' 2 The commonest variations consist of hypoplastic or absent segments of the circle, such as the posterior communicating artery, 3 the proximal (Al) segment of the anterior cerebral artery, 4 and the precommunicating (PI) segment of the posterior cerebral artery. 3 arteries are much less common than segmental hypoplasia or aplasia. Fenestrations have been most frequently noted in the vertebral 5 " 8 and basilar arteries. 69 " 15 Present in up to five percent of autopsy specimens 16 basilar artery fenestration has been attributed to failure of the paired longnitudinal neural arteries to fuse in the 5-7 mm embryo. 17 Fenestration of the anterior cerebral, 18 anterior communicating 4 and middle cere- 
The fenestration (opposing arrowheads) was shown just above the ophthalmic artery (double small arrowheads). The accessory middle cerebral artery, however, was superimposed upon itself proximally (triple small arrowheads). The left anteriorcerebral-anteriorcommunicating aneurysm was also faintly opacified.
bral arteries 6 ' 9 " 22 have also been reported, and are thought to represent persistent embryonic anastomoses from the primitive vascular network formed between the anterior cerebral and middle cerebral arteries in the embryo of 4-5 mm. 17 Supraclinoid internal carotid artery duplication appears to be extremely rare, with only one case reported previously. 23 The duplicated segment in our patient, and in the single case reported 23 appears to begin near the ophthalmic artery which corresponds to the point of division of the primitive internal carotid artery into its cranial and caudal branches (embryo 4 mm stage). 17 A fenestration at this location may therefore represent a plexiform bifurcation of the primitive internal carotid into its cranial division, which gives rise to anterior choroidal, middle and anterior cerebral arteries, and its caudal division which terminates as the posterior communicating artery. 17 There appears to be an association between fenestrations and cerebral aneurysms. 15 Aneurysms can occur at the proximal end of the fenestration, arising at the bifurcation of the parent vessel into the duplicated segment, 9 " 121315 ' 2223 more rarely they can occur at the distal end of the fenestration, l4
and finally, as in our case, they can occur remote from the fenestration. 522 In the previously reported case of intracranial internal carotid artery fenestration, the patient presented with rupture of a small proximal fenestration aneurysm. 23 In a careful morphologic and histologic study of a basilar artery fenestration and proximal fenestration aneurysm that had bled fatally Black and Ansbacher identified a ventral defect in the muscularis layer of the vessel at each end of fenestration, and showed that in their specimen the aneurysm arose at the proximal vessel wall defect. ' 5 These defects occurred where fusion of the embryonic vessels stopped, giving rise to the intervening segment of duplicated vessels, and these vessels proved histologically normal. They speculated that these sites of structural wall weakness, combined with local hemodynamic forces present particularly at the proximal fenestration bifurcation, 24 were predisposed to aneurysm formation. The rarer distal fenestration aneurysms most likely arise at the distal vessel wall defect.
14 Whether or not aneurysms that arise separate from the fenestration represent concurrent congenital anomalies of embryonic fusion, as some have suggested, 22 is conjecture at this time.
